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Abstract
The focus of this study is to demonstrate that the visual distractions, narrowly defined
as wall decoration, in an elementary classroom can be a factor in the amount of time students
with ADHD spend on-task in that classroom. This study builds upon the information
revealed by studies conducted by such researchers as Creekmore (1987), Cruickshank
(1967), Doyle, Anderson, and Halcomb (1976), and Steinkamp (1980), which tested the
effects of visual distractions on participants with ADD/HD. These studies did not use
learning tasks and used distractions that are not typical to an elementary classroom. This
study attempted to answer the question of whether elementary students with ADHD would
have a higher percentage of time on task in an organized environment and a lower percentage
of time on task in a visually distracting environment. This study used a learning task and
tried to create distractions in the environment that are typical to an elementary classroom.
Six students participated, ranging from second to fifth grade, three with a diagnosis of
ADHD paired with three without an ADHD diagnosis. Three rooms were used to create
three classroom environments, each with a different amount of wall decoration. The results
show that participants with a diagnosis of ADHD had the highest percentage of time on-task
in the environment with the least decoration. Participants with ADHD had a low percentage
of time on-task in the environment that had the least organized, most cluttered decoration.
Participants with ADHD had the highest percentage of time on-task in the room with the
least decoration and the lowest percentage of time on-task in the least organized
environment. Participants without a diagnosis of ADHD had the highest percentage of time
on-task in the environment with controlled and organized decoration, with a slightly lower
percentage of time on-task in the room with the least decoration. Participants without ADHD
had the lowest percentage of time on-task in the environment with the least organized, most
cluttered decoration. Due to the small number of participants, it cannot be concluded with
certainty which environment results in the highest percentage of time on-task for elementary
students with ADHD.
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Effects of Visual Distractions in the Classroom Environment
on the Time on Task of Elementary Students with ADHD
Defining Environment
Environment is defined by Webster (Costello, 1995) as "the circumstances, objects,
or conditions by which one is surrounded" (p.447). Learning environments can be defined as
the general atmosphere of the school (Brown, 2004; Dodd, 1997; Green, 1997; Harris &
Lowery, 2002; Hebert, 1998), the curriculum and instruction offered (Pisha & Stahl, 2005;
Rimm-Kaufman, Paro, Downer, & Pianta, 2005), the feelings of well-being, independence,
motivation, and ownership that are created by the teacher and students (Bartlett, 2003; Pisha
& Stahl, 2005; Walsh & Gardner, 2005) or the actual room or building in which learning
takes place (Blaska & Hasslen, 1994; Burke & Burke-Samide, 2004; Carbashd, 2001;
Creekmore, 1987; Flannery, 2005; Kennedy, 2002; Novelli, 1990; Rittner-Heir, 2004a,
2004b; "What features," 2001).
Importance ofEnvironment
Until recently, school environment was researched as a secondary issue, and then
only anecdotally (Narum, 2004). School environment can influence the child's life in the
classroom (Berk, 1971; Cochrane, 2003; Dodd, 1997; Fitt, 1974; Kohl, 1997 ; Novelli, 1990;
Pisha & Stahl, 2005; Rimm-Kaufman, et al., 2005). Environment forms experience;
researchers have shown that putting thought into designing schools and classrooms can have
significant effects on students (Bartlett, 2003; Burke & Burke-Samide, 2004; Carbashd,
2001; Cochrane, 2003; Shalev & Tsal, 2003; "What features," 2001). The quality of the
environment and use of space can meet various needs of children and have beneficial or
deleterious effects on them ( Brown, 2004; Cochrane, 2003; Dodd, 1997; Fitt, 1974; Hebert,
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1998; Irwin & Bushnell, 1976; Kohl, 1997; Narum, 2004).
The general atmosphere of the school can be part of the school environment. The
general feelings of unity vs. segregation and acceptance vs. alienation in a school can
constitute its environment (Brown, 2004; Dodd, 1997; Green, 1997). Attitudes toward
school that can influence the students' general ideas about school atmosphere develop at an
early age (Brown, 2004). Some schools implement programs to develop the students' social
skills, morals, and ethics to improve school climate (Green, 1997). A general feeling that the
school was built particularly for them, with their needs in mind, can also contribute to the
general positive atmosphere of elementary schools (Hebert, 1998). Principals can contribute
to positive school climate by treating students equally and fairly, demonstrating respect for
students, talking to and listening to students, being accessible to students, taking extra time to
praise students. for their achievements, being advocates for the students, and providing a safe
and secure environment (Harris & Lowery, 2002).
The curriculum, materials, and instruction offered contribute to the environment of
the school. When the majority of the students are successful, it is thanks to materials that are
on their level; where uniform learning materials are supplemented or adapted for students
with special needs so that they can be successful more often than not (Pisha & Stahl, 2005).
Some teachers may do this by dividing the class into different sized groups and providing
varying levels of structure and instruction, with the goal of improving behavior by limiting
negative behaviors and increasing positive ones, such as staying focused on their work
(Rimm-Kaufman, et al., 2005). A student needs to stay engaged with what he or she is
doing, which should create a positive atmosphere in the classroom (Rimm-Kaufman, et al.,
2005).
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School Design
Indoor learning environments can be defined by the facilities' space, equipment,
condition, and maintenance (Kennedy, 2002; "What features," 2001). A student's discomfort
in the classroom, caused by an uncomfortable chair, inappropriate desk size, and unregulated
room temperature, can undermine even the most engaging lessons (Bartlett, 2003; Burke &
Burke-Samide, 2004; Flannery, 2005; Irwin & Bushnell, 1976; Kennedy, 2002; Narum,
2004; Rittner-Heir, 2004b). When considering school design, one must take into account the
recent interest in lighting, :furnishing, acoustics, air quality and temperature, building
maintenance, color, and use of space.
Lighting, whether natural, incandescent, or fluorescent, has been a heavily covered
topic when it comes to school design. Natural lighting was once used, but as schools
attempted to make heating and cooling more efficient, windows were closed up, made
smaller, or avoided altogether; fortunately a return to natural lighting has occurred (Kennedy,
2002; Turckes, et al., 2002). Incandescent light is less cost-effective, produces more heat,
and requires maintenance more often than fluorescent lights (Rittner-Heir, 2004b); however,
fluorescent lights have been linked to hyperactivity (Flannery, 2005), headaches, eyestrain,
and fatigue (Rittner-Heir, 2004b). Making better use of natural light can save a school
system thousands of dollars a year (Carbashd, 2001; Turckes, et al., 2002). Previous studies
have recommended that windows be covered with an opaque film for brain-injured and
hyperactive children (Cruickshank, 1967; Cruickshank, Bentzen, Ratzeburg, & Tannhauser,
1981).
With the current energy crisis, schools should begin to consider alternatives to their
current energy-consumptive ways. When schools "go green" they can save money, teach
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conservation, and establish a positive learning environment (Turckes, et al., 2002). Students
receive many benefits from working in schools that utilize day light, including increased test
scores (Turckes, et al., 2002). The building can become a helpful teaching tool, teaching
students about physics, energy, and conservation (Turckes, et al., 2002).
A student needs a comfortable place to work. Classroom furnishings need to be
appropriate for the size of the students using them to help them feel that tbe space is theirs
and things are within their reach (Hebert, 1998). Uncomfortable chairs can cause weariness,
discomfort, and constant shifting of posture, for which students may be reprimanded (Burke
& Burke-Samide, 2004). Sitting in an uncomfortable chair impedes the learning process
(Bartlett, 2003 ).
Furnishings extend beyond just tables, desks, and chairs. The cabinets, drawers,
shelves, and other storage pieces can be used more effectively when thought is given to their
place in the overall design of the classroom environment (Jackson, 1994; Novelli, 1990;
Rittner..,Heir;2004a). The doors, sides, and rear of cabinets can be used as display space or
as an area for a black/white board (Jackson, 1994). Cabinets and shelves can be put on
casters to make them more flexible, and the room more versatile (Jackson, 1994; Novelli,
1990; Rittner-Heir, 2004a). Especially for hyperactive children, enclosed cabinets and
shelves should be provided for each student to keep things out of sight (Cruickshank, 1967;
Cruickshank, et al., 1981 ).
Acoustics and surrounding noises are part of the classroom environment. Students
who have a hard time hearing in the classroom will struggle to keep up, and that can affect
their academic achievement (Bartlett, 2003; Burke & Burke-Samide, 2004; Kennedy, 2002).
The decibel level and types of sounds can impact a student's ability to concentrate, reason,
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and function (Burke & Burke-Samide, 2004).
Air quality and temperature are two pieces of classroom environment that have
received more notice in recent years, with concerns about mold and other allergies
(Carbashd, 2001; Kennedy, 2002; i'What features," 2001). The logical conclusion is that
students can not work as well when they are ill, too hot, or too cold (Burke & Burke-Samide,
2004; Flannery, 2005; Kennedy, 2002; "What features," 2001). Students are particularly
vulnerable to illness linked to poor air quality because of the long hours they spend inside the
building, especially if the building is old (Kennedy, 2002). Rooms should be kept between
68-72 degrees Fahrenheit (Flannery, 2005), and ventilation and exhaust systems should be
well-maintained to prevent mold, mildew, and bacteria growth (Kennedy, 2002; "What
features," 200 I).
The way that a school building is maintained is part of the learning environment.
Staff and students have a better attitude towards school when the building is clean and
properly maintained (Kennedy, 2002). Cleaning should be done with health in mind first and
appearance second ("What features," 2001). To provide the cleanest environment, regular
maintenance should be done on heating and air conditioning units, as well as simple things
like vacuuming high-traffic areas often and establishing a cleaning schedule that fits with
building usage (Kennedy, 2002; "What features," 2001).
Color has not escaped the discussion of classroom design. Changing the color of the
walls is an easy, inexpensive way to change the classroom environment (Kennedy, 2005;
Kohl, 1997; Novelli, 1990). Color can soothe or activate brain activity, respiration, and
heart action (Flannery, 2005). Environments that are all one color may create anxiety and
lead to difficulties in maintaining concentration while wise choice of color can increase
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classroom success (Kennedy, 2005). For a classroom space to be appealing and inviting, the
color of the walls needs to be something other than "institutional green" (Dodd, 1997).
Younger children find high-contrast colors (like the primary colors) to be most appealing,
while adolescents prefer green and blue that are thought to induce less stress and are less
distracting (Flannery, 2005; Kennedy, 2005). Colors should be simple and lasting rather than
trendy, and the overall color scheme of the building should sustain the building's functions
and the jobs that are carried out in it (Kennedy, 2005). For middle and high school, guidance
counselors should have cool blue or pink on their walls, to calm adolescents, and rooms
should be in earth tones or warm colors to stimulate brain activity and heart/respiration rate
(Flannery, 2005).
By color coding the halls and doors, color can also help students find their way
around the building (Hebert, 1998; Kennedy, 2005). Color can also be used to command
attention, like painting a darker color around the chalk/marker board (Flannery, 2005) or
painting the bulletin boards a high-attention color like pink (Cochrane, 2003). Previous
studies have suggested that hyperactive children be placed in rooms where the color of the
walls, woodwork, and furniture match the floor (Cruickshank, 1967; Cruickshank, et al.,
1981).
Children are different in their use of space and demand different things of their
environment (Fitt, 1974; Flannery, 2005; Hebert, 1998; Sheehan & Day, 1975; Weinstein,
1977). Teachers should attempt to create a feeling of ownership and personal space in the
classroom for every student, which will create a feeling of possession; each student's
personal space may end up being the student's favorite place in school (Flannery, 2005;
Hebert, 1998; Sheehan & Day, 1975).
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When two different use-of-space designs were studied with small children, open
space (large spaces with centers for exploration along the walls) resulted in negative
behaviors; a closed space (a combination of large and small areas) offered alternatives to the
children and allowed for choice of personal space, which resulted in more positive behaviors
(Sheehan & Day, 1975). In a study which measured the time the participants spent in each
part of the room, including science, math, and reading centers, simple color changes and
room rearrangement elicited desired behavior change in many areas, such as bringing more
girls to the science and math areas of the classroom (Weinstein, 1977). For hyperactive
children, previous studies have recommended that the child's space be limited to the smallest
practical area (Cruickshank, 1967; Cruickshank, et al., 1981).

Classroom Design
Environments that are more like home are more likely to make students feel
comfortable, accepted, and open to learning (Dodd, 1997; Green, 1997; Hebert, 1998;
Houston, 1999). Students should feel ownership of their space and that it was built for them
(Hebert, 1998). Students need to have the flexibility of a home-school type environment
with the structure of a teacher-led classroom (Houston, 1999). A school that nurtures its
students provides clear expectations, adequate numbers of materials that are prepared with
the particular student's needs in mind, time enough to complete the work, a teacher who is in
control, and an environment that supports learning (Green, 1997; Pisha & Stahl, 2005). To
create a more nurturing, home-like environment, teachers would need to concentrate more on
individual student needs� rather than the needs of the group as a whole (Dodd, 1997).
Preparing the classroom each year is a task that some teachers find daunting. In
beginning that preparation, teachers need to carefully consider the students' particular needs
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and the function of all pieces included in the environment (Blaska & Hasslen, 1994; Burke &
Burke-Samide, 2004; Cruickshank, et al., 1981; Hebert, 1998; Rittner-Heir, 2004a). Good
design will enhance learning potential (Carbashd, 2001) and can elicit certain behaviors
(Weinstein, 1977). Classroom redesign can be easy and inexpensive (Flannery, 2005;
Haynes, et al., 1992; Kohl, 1997; Novelli, 1990). Organization is key: resources, desks, and
space need to be organized for highest utilization and to encourage good behavior and high
achievement (Cruickshank, et al., 1981; Kohl, 1997 ; Novelli, 1990). Creating a floor plan
that shows outlets and any immovable pieces in the room is a good place to start (Cochrane,
2003; Haynes, et al., 1992; Irwin & Bushnell, 1976; Kohl, 1997; Novelli, 1990). By doing
this, a teacher can see the space as just that-- space-- with few preconceived notions about its
use (Irwin & Bushnell, 1976; Novelli, 1990).
Movabie walls should be considered in larger classrooms and areas that need to be
flexible (Maas, 2005; Rittner-Heir, 2004a; Sheehan & Day, 1975). These walls can be
decorated just like the walls in the classrooms, but have more flexibility for use of space
(Sheehan & Day, 1975). Movable walls can allow one room to be used for multiple purposes
during the day and into the evenings and weekends, without much cost (Maas, 2005).
Once a floor plan is created, teachers must consider how the room will be used
(Cruickshank, et al., 1981; Haynes, et al., 1992; Irwin & Bushnell, 1976; Kohl, 1997; Meer,
1985; Novelli, 1990; Rittner-Heir, 2004a). Consideration needs to be given to seating
arrangement, giving thought to how the students will be instructed most often (e.g., centers,
teacher lecture, group work, direct instruction) to determine the best seating arrangement
(Burke & Burke-Samide, 2004; Dodd, 1997; Flannery, 2005; Meer, 1985; Novelli, 1990;
Rittner-Heir, 2004a). For cooperative learning groups, clusters of desks will work best

Visual Distractions 15

(Flannery, 2005; Irwin & Bushnell, 1976; Meer, 1985; Novelli, 1990; Pisha & Stahl, 2005).
The size of the students needs to be taken into consideration to know how much space to put
between the clusters (e.g., sixth graders will need more space than second graders) (Flannery,
2005; Novelli, 1990). A circular arrangement of desks can also work well for teachers who
do a lot of group discussion (Meer, 1985). Students who are seated in circles participate
more in discussions than those in clusters, and those seated in rows participate least of all
(Meer, 1985). Also, students seated in a circle have fewer disorderly behaviors (Meer,
1985). Firmly constructed, floor-to-ceiling individual study cubicles have been suggested as
the seating arrangements for hyperactive children (Cruickshank, 1967). Seating with a
projector of any kind is typically in straight rows; by using two projectors and a "magic"
blank wall, with students seated in a semi-circle around the projectors, students will be more
engaged in the presentation and remain that way for longer periods (Murray & Swartz, 1987).
In any case, desks should not be bolted down in one place to provide flexibility in classroom
arrangement (Flannery, 2005; Irwin & Bushnell, 1976; Meer, 1985; Novelli, 1990).

Wall Decoration
Once the floor plan has been created and seating decisions have been made,
consideration can be given to the wall decoration. Rules should be posted, and a schedule
should be visible (Flannery, 2005). A black border can be put around most any wall display
to attract attention, as most posters and displays do not utilize the color black (Novelli, 1990).
There can be some displays that have continuity, like a calendar and weather, but they need
to be checked and changed regularly to keep them updated (Bachrach-Perri, 1989; Irwin &
Bushnell, 1976). There may be old-standby teaching tools on the walls, like an alphabet or
cursive alphabet for Language Arts or a number line and 100 square for Math (Cochrane,
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2003).
Some displays should be interactive, with two- and three-dimensional objects; not just
"nice to look at" decorations but useful learning tools that can offer a new, vertical space for
play and learning (Readdick & Bartlett, 1994). The walls can also be used to display
documentation panels for a school Open House or parent-teacher conferences. These panels
easily inform parents of what the students have been working on in class in a simple,
straight-forward, and visually pleasing format, with pictures of their children doing the
activities along with samples of their work (Brown-DuPaul, et al., 2001). An empty wall can
be covered with craft paper or fabric and divided into specialized display areas without a lot
of work (Haynes, et al., 1992).
Discussing the options of what can go on the walls can be dangerous, as some
teachers may decide that almost everything should go on the walls. Clutter should be
avoided, and materials need to be kept up-to-date (Bachrach-Perri, 1989; Flannery, 2005;
Rittner-Heir, 2004a). Materials need to be at the student's eye-level for the materials to be
useful (Flannery, 2005; Irwin & Bushnell, 1976; Jackson, 1994). Creating a single-wall
display can be difficult; teachers need to take great care to follow advertising rules and make
use of negative space and eye-attracting and guiding letters and configurations (Haynes, et
al., 1992). Teachers who have students who, on average, make great progress in their
classrooms should be evaluated as good teachers; however, in the past, teachers have been
rated poorly in evaluations due to bulletin boards that are faded, outdated, or unchanged
(Bachrach-Perri, 1989). When posters and wall displays are regularly updated, students take
notice and pay attention to the change and may learn something from them, rather than
ignoring the walls by the end of the year; also, teachers get a chance to display more
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materials and group them by theme or particular current lesson objective (Cochrane, 2003).
One way to plan wall decoration carefully is to consider organization of the thoughts
being presented, as teaching style should be considered before choosing a seating
arrangement. The acquisition wall, the wall that students face and where new material will
be presented,. must be clear of material that competes with the lesson (Creekmore, 1987).
The acquisition wall should not be used to practice previously learned information, but only
to introduce new material while relating it to prior knowledge (Creekmore, 1987). The
maintenance wall should be one of the side walls of the room, used to present interactive
displays (Jackson, 1994; Readdick & Bartlett, 1994) but should utilize negative space, avoid
clutter, and be renewed often (Creekmore, 1987; Haynes, et al., 1992; Novelli, 1990). The
maintenance wall should hold review materials, reminders, and flash cards that are organized
in the same way they were presented and can be moved back to the acquisition wall if re
teaching is necessary (Cochrane, 2003; Creekmore, 1987). The dynamic wall should be on
the back or side wall of the classroom and could be used for the materials typically found in
an elementary classroom, like students' art work, seasonal displays that are changed
regularly, helper charts, and classroom rules (Creekmore, 1987).
Teachers should do a "test-run" of their final choice of room organization and
decoration, looking at things at students' eye level and using classroom resources to be sure
they are easily accessible (Flannery, 2005; Novelli, 1990). Another way to assess the quality
of the floor plan is to follow a simple checklist of questions regarding eye level, accessibility,
room to maneuver, displays, centers, clean-up, and safety (Irwin & Bushnell, 1976). Blaska
and Hasslen (1994) described a framework of five dimensions to describe learning
environments. They are as follows: hard/soft, open/closed, simple/complex/super,
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intrusion/seclusion, and high mobility/low mobility (p. 30). Hard/soft refers to the
responsiveness and physical comfort of the environment; open/closed refers to the degree to
which materials, storage, program, and teacher restrict the children; intrusion/seclusion refers
to who and what penetrates the child's boundaries; low mobility/high mobility describes to
the level of physical involvement and motion; and simple/complex/super describes the ways
that materials and equipment hold a child's interest. Blaska and Hasslen (1994) take a stance
that suggests we need to look at not only the decoration of a child's environment but also the
accessibility and distractions that are part of that environment. This framework can also be
used to evaluate and analyze school settings for young children; the goal is to find a balance
in each of the areas (Blaska & Hasslen, 1994).
Exceptional Students and Environment
Students with exceptionalities need to be taken into consideration when planning the
classroom environment. A poorly designed classroom can contribute to difficulty focusing,
which leads to poor attention to task, which results in poor retention of new skills
(Creekmore, 1987; Rimm-Kaufman, et al., 2005). The question must be asked of all
decoration: is it a facilitator for learning or a distracter from learning (Creekmore, 1987)?
Students with exceptionalities are particularly in danger of feeling powerless, insignificant,
estranged, and abnormal in a negative school environment (Brown, 2004). By altering
teaching materials to fit the students' individual needs, students of all exceptionalities can
feel more positive about the school environment and will achieve more success (Dodd, 1997;
Pisha & Stahl, 2005).
Students with ADHD
One of the main types of students who are affected by distractions in their learning
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environment are students with attention deficit hyperactivity disorder (ADHD) (Doyle, et al.
1976; Flick, 1998; Gaub & Carlson, 1997; Pfiffner, 1996; Reis, 2002; Rief, 1993; Shalev &
Tsal, 2003). ADHD has been known by a number of names since it was first discovered,
including minimal brain dysfunction, hyperkinesis, hyperactivity, and attention deficit
disorder with and without hyperactivity (Gaub & Carlson, 1997). The most common
characteristics of ADHD are impulsivity, inattention, hyperactivity and motor excess (Flick,
1998; Gaub & Carlson, 1997; Taibbi, 1995). People with ADHD are easily sidetracked and
struggle with waiting in turn (Taibbi, 1995). Students with ADHD can stay in trouble with
teachers, fight with other students, and have poor grades (Taibbi, 1995).

Prevalence
Some estimates state that approximately 5 percent of all children under 18 have
ADHD, and that three to six times as many boys as girls are diagnosed (Taibbi, 1995).
Another estimate states that three to five percent of all K-12 students have been diagnosed
with some type of attention deficit disorder ("Keeping kids," 1998). Roughly two-thirds of
children in the first through fourth grade who exhibit disruptive behaviors in the classroom
received a research diagnosis of ADHD for one study (August, Realmuto, Nugent, & Crosby,
1996). Today, the probability is that every elementary general education teacher has at least
one, if not two students diagnosed with ADHD enrolled in his/her class right now ("How to
manage," 1997).

Characteristics
ADHD tends to manifest in negative ways in the classroom. Common problems,
which usually begin in the preschool years, are behaviors such as tantrums, attention-seeking,
non-compliance, outright defiance, and hyperactivity (August, et al., 1996; Cruickshank, et
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al., 1981; Flick, 1998; Gaub & Carlson, 1997). These problems can lead to rejection by
peers and academic underachievement or failure beginning in the elementary years (August,
et al., 1996). Students with ADHD tend to make careless mistakes in their schoolwork due to
inattention to detail (e.g., directions for assignments), do not follow through with verbal
instructions and submit unfinished work, may often appear not to be listening when
addressed directly, may struggle with prioritizing and organizing information and multiple
instructions, and might avoid, dislike, or be slow to take part in activities that require
prolonged mental exertion, including school work and homework (Jensen, 1998; Pfiffner,
1996). Researchers have suggested that ADHD is a portent for worse problems to come,
such as significant antisocial and delinquent behavior (Hechtman, Weiss, & Perlman, 1984).
ADHD can be managed in the classroom, often without medication (Armstrong,
1996; Flick, 1998; "How to manage," 1997; Reis, 2002; Xin & Forrest, 2002). One way to
manage ADHD in the classroom is through a collaborative effort between special and regular
education teachers and the students and parents involved, where a positive learning
environment is created (Xin & Forrest, 2002). ADHD can also be managed by giving those
students preferential seating close to the teacher (Flick, 1998;"How to manage," 1997;
"Keeping kids," 1998�Pfiffner, 1996; Reis, 2002) or by having the students work in
individual cubicles so that when they ask for help, the teacher stands directly behind them in
their cubicle, very close to them (Cruickshank, 1967).

Distractions should be minimized,

including both visual and auditory (Cruickshank, 1967; Cruickshank, 1977; Cruickshank, et
al., 1981; "Keeping kids," 1998; Pfiffner, 1996; Reis, 2002).
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Visual Distractions in the Environment
Students with ADHD
It is difficult for the average teacher of students with ADHD to make research-based
decisions regarding decorating the classroom environment. Further review of the research
regarding visual distraction reveals some information about students with ADD (Attention
Deficit Disorder) and/or ADHD (Attention Deficit Hyperactivity Disorder), however much
of it is inconclusive or based on distractions that are not typical to a classroom. The
arrangement of the room should be such that students with ADD-ADHD are more likely to
be attracted to the teacher and their books than other social, visual, and auditory magnets
(Pfiffner, 1996; Rief, 1993; Shalev & Tsal, 2003). Students with ADHD need minimal
outside distractions, and may need preferential seating near the teacher ("How to manage,"
1997; Pfiffuer, 1996). Bulletin boards should be mounted on the sides or back of the room
versus the front, so as not to distract from the main direction of the instruction (Creekmore,
1987; Pfiffner, 1996; Stevens, 1997). Visual aides should be used to help emphasize rules
("How to manage," 1997).
Another approach to reducing environmental distractions or stimuli is to remove them
altogether. Historical research done by Cruickshank (1967) strongly suggests making the
room stimulus-free. The teacher has no desk, and stores her materials up and out of sight;
there is no wall decoration of any kind (no posters, calendars, bulletin boards, blackboards,
etc.) (Cruickshank, 1967) The floor-to-ceiling cubicles are utilized in a room that is the
smallest practical for the class (Cruickshank, 1967; Cruickshank, 1977; Cruickshank, et al.,
1981). Research suggested that a child in a stimulus-free learning environment has a greater
chance to see, understand, and have learning experiences with the materials the teacher has
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chosen to place on his desk for a particular lesson (Cruickshank, 1967).
Visual Distraction Research
A few studies in particular were used for the basis of this thesis. Some mention has
been made to them previously; what follows covers them more in-depth. These studies all
had children, mostly elementary boys, who had been diagnosed with hyperactivity as part of
the sample. Another similarity between the following studies is that they all seek to discover
the effect that some type of visual distraction has on those students with ADHD. Each used a
different type of distractor, and most were not using a learning task. The conclusions made
based upon the research were varied and sometimes conflicting.
W. Cruickshank (1967, 1977) formed the basis for much of what we know in special
education research, working with children with brain injury and hyperactivity, and later
added children with learning disabilities. Cruickshank (1977) wrote much of note regarding
these types of students; however it is nearly impossible to mention it all here. For the
purposes of this thesis, Cruickshank's ideas regarding stimulus reduction were the most
pertinent (Cruickshank, 1967; Cruickshank, 1977, Cruickshank, Bentzen, Ratzeburg, &
Tannhauser, 1981 ).
The method used for Cruickshank's (1977) research was quite involved and covered
every aspect of daily life in the classroom for students with special needs. His participants
were students with traumatic brain injury, hyperactive students, and students with learning
disabilities of all grades and ages. As this thesis seeks to study visual distractions, discussion
will be limited to stimulus reduction in this area. In Cruickshank's (1977) non-stimulating
classroom, there is no decoration of any kind on any wall. Students are seated in individual
cubicles, or study carrels, which provides them with very little to look at other than the walls
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of their cubicle. Any storage in the room is closed, using cabinets and enclosed shelves. The
walls, floor, ceiling, and furnishings are all the same color. It is interesting to note that any
materials used in this classroom were made as plain as possible (e.g., math problems are
presented one at a time on separate sheets of paper rather than within a lesson in a math book
that includes pictures, etc.)
Cruickshank (1977) observed that students with learning disabilities and hyperactivity
who used this non-stimulating classroom were less tired at the end of the day and better able
to deal with problems as they arise, both at home and at school. Cruickshank (1977)
concluded that, while students with hyperactivity were on-task more often in this non
stimulating environment, their task performance was not significantly affected. Cruickshank
(1977), as he was forming the foundations of special education research, suggested only that
research continue in this and all areas of special education to build on the (at that point)
limited body of knowledge.
W.N. Creekmore (1987) explored how public school classroom settings may affect
learning and what improvements might be made. Creekmore (1987) created the Teaching
Wall Approach mentioned previously, using the front wall of the classroom as the acquisition
wall, the side walls as maintenance walls, and the rear wall as the dynamic wall. The most
important piece of this approach is that the acquisition wall has nothing on it except for the
materials needed for the specific lesson at hand.
The participants in Creekmore's (1987) study were twenty lower elementary students,
some of which were mildly learning-impaired. Participants were matched by grade and
ability level, putting one in each group. One environment was arranged using the Teaching
Wall Approach and the other arranged in the traditional manner. The teachers in the rooms
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were both teachers of children with special needs. They taught the same material to the same
students 10 times, using identical lesson plans, using the Teaching Wall Approach for five of
the lessons and the traditional approach for the other five. Students were given simple
academic tasks and skill acquisition was measured.
Creekmore (1987) observed that the students tended to acquire the presented
academic skill more quickly using the Teaching Wall Approach. Creekmore (1987)
concluded that, while more research would need to be done to further validate the data with
other populations, that the use of uncluttered, relevant material enhances learning, and that
over-stimulation increases off-task behavior, misbehavior, and reduces learning.
M. Steinkamp (1980) was interested in distractions in the environment for students
with ADHD and designed a study using 24 second-grade boys, 13 diagnosed with ADHD.
The desi gn here included four environments. Environment one consisted of an empty
cubicle, as suggested by Cruickshank (1967), and had a teacher present. Environment two
was the same empty cubicle, with no examiner present. Environment three had transparent
plastic boxes mounted on the rear wall, and within the plastic cases were various gadgets that
were deemed to be distracting. A recording of typical classrooms sounds was also played in
the background at its true volume to simulate a typical classroom environment. Environment
four was the same as three, except that the gadgets were no longer encased in plastic and
were out and available in the cubicle. Students were individually given simple picture
completion tasks in each environment.
Steinkamp (1980) observed that the hyperactive children did not score better or worse
on the picture completion task but did show more off-task behaviors in all of the
environments. Steinkamp (1980) concluded that visual distractions are a factor in how
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quickly a student with ADHD finishes a task. For future research, Steinkamp (1980)
suggested that a learning task be used to more closely simulate the required tasks in typical
classrooms.
Doyle et al. (1976) investigated the effects of a visual distractor on the task
performance of learning disabled (especially hyperactive) students on a simple discrimination
task. The participants were 70 boys between the ages of eight and twelve, 35 in each group.
The control group consisted of boys enrolled in regular classrooms. The experimental group
consisted of boys enrolled in self-contained and resource special education classrooms.
Almost 98% of the experimental group had been labeled as hyperactive.
A cubicle was designed with a simple red/green discrimination task mounted at the
student's eye-level when seated. Slightly below and to the right the visual distraction stimuli
were displayed, using a sequence of numbers and the color red. Participants were given the
opportunity to practice the task before beginning in earnest. Verbal instructions for the task
were given to the participants by a recorded message.
Doyle et al. (1976) observed that the hyperactive students appeared to block the
distractions, either by putting their hand in front of their face or by putting their hand over the
distracting stimuli. Some students would shift their position in the seat and turn slightly
away from the distraction. From this, Doyle et al. (1976) concluded that the hyperactive
students were aware that the flashing stimuli were distracting to them and tried to correct for
it. Doyle et al. (1976) also concluded that students with ADHD had fewer correct answers,
more indiscriminate responses, and tended to pay more attention to superfluous visual
stimuli. For future research, Doyle et al. (1976) suggested changing the independent variable
to a different type of visual distraction, one more typical of a classroom environment.
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The final study that was of major importance to this thesis was that of Shalev & Tsal
(2003),which studied the effect of visual distractions flashing outside of the target area on
elementary students with attention difficulties. Shalev & Tsal's (2003) study had nine six
and seven-year-old participants,five with and four without ADHD,again using a simple
discrimination task. Participants were presented with a computer screen that had a central
target and had to decide as quickly as possible whether it was a square or a triangle. The
target sometimes appeared alone,sometimes in congruence with one or two flanking
distractors. These distractors varied; some times they were the same as the target picture
(e.g., square target and square distractor),some times the opposite picture (e.g.,square target
and triangle distractor), and some times were unrelated (e.g.,square target and a plus sign).
Shalev & Tsal (2003) had a similar conclusion to Steinkamp (1980): students with
ADHD are more easily distracted and spend more time off-task,but it does not necessarily or
significantly affect their task performance. To explore this study further, Shalev & Tsal
(2003) suggested a larger sample size and different age groups. Changing to a learning task
was not suggested, as Shalev & Tsal (2003) were trying to use their data to make suggestions
regarding textbook design for students with ADHD,not necessarily classroom design.

Importance ofTime On-Task
The time that a student spends on task during the day contributes to the student's
overall achievement,which affects his/her anxiety level in school,which in turn will affect
his/her school environment (Gettinger,1984,,1989; Guida,Ludlow, & Wilson, 1985).
Learning is a function of time,all other things being equal (Fredrick & Walberg,1980). If
students spend less than the needed amount of time to learn a task,then increasing the time
spent should increase their learning (Gettinger, 1989). Academic engagement is higher when
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the instruction is teacher-directed (Friedman, et al., 1988). Student ability must be taken into
consideration when looking at time on task; students with moderate ability will need a
moderate amount of time on task to learn a new concept, and students who are exceptionally
bright or nai.'ve will need a relative decrease or increase in time on task to master the concept
(Fredrick & Walberg, 1980; Gettinger, 1984). Maximizing time spent on a learning task and
minimizing the factors that inhibit learning (such as environment) should increase academic
achievement (Gettinger, 1989).
The quality of the instruction given has to be considered when deliberating about how
time on task effects student achievement; a little time spent invested with excellent
instruction will do more for academic achievement than a lot of time spent invested in poor
instruction (Fredrick & Walberg, 1980). The students in a resource room (an alternative
class room, not included in the mainstream student population) tend to spend more time on
task in that classroom than in a mainstream classroom, as in the resource room they receive
one-on-one instruction on their level, specifically geared to their needs (Rich & Ross, 1989).
Learning in the school is dependent upon the school providing the time needed and the
instructors with the skills to teach (Fredrick & Walberg, 1980). One of those skills might be
the ability to create and maintain a learning environment in the classroom that facilitates the
learning experience rather than distracting the learners from their tasks, decreasing their time
spent on the task at hand.
Statement ofpurpose
The factors that inhibit learning for students with ADHD might be minimized by
designing a classroom environment that is created with them in mind (Bartlett, 2003; Blaska
& Hasslen, 1994; Burke & Burke-Samide, 2004; Cochrane, 2003; Haynes, et al., 1992;

Visual Distractions 28

Hebert, 1998; Kennedy, 2002; Novelli, 1990; Rittner-Heir, 2004a; "What features," 2001).
This classroom environment should have proper lighting, air quality climate control,
maintenance,cleanliness, and acoustics (Bartlett,2003; Burke & Burke-Samide,2004;
Carbashd, 2001; Flannery, 2005; Irwin & Bushnell, 1976; Kennedy,2002; Rittner-Heir,
2004b; "What features," 2001). This classroom should have seating and furnishings that are
well planned for the type of instruction (Haynes, et al., 1992; Irwin & Bushnell, 1976; Kohl,
1997 ; Meer,1985; Novelli, 1990; Rittner-Heir,2004a) and use color to direct attention and
teach organization and direction (Cochrane, 2003; Cruickshank, 1977; Cruickshank,et al.,
1981; Dodd, 1997; Flannery, 2005; Hebert, 1998; Kennedy, 2002,, 2005; Kohl, 1997;
Novelli, 1990). The design of the classroomshould keep the acquisition wall clear of all but
the current presented information and leave decoration to the sides or rear (Creekmore,
1987). The classroom design should also control decoration through use of negative space,
directing attention,frequent changes to update displays, and keeping spaces clutter-free
(Bachrach-Perri, 1989; Cochrane, 2003; Creekmore,1987; Flannery, 2005; Haynes, et al.,
1992; Irwin & Bushnell, 1976; Novelli, 1990; Rittner-Heir, 2004a). Designing the classroom
using these principles should increase the time on task of students with ADHD (Gettinger,
1989).
Previous studies have used all sorts of tasks, attempting to measure the students'
performance on the task with a visual distracter present, but without regards to the types of
distractions in a typical learning environment. The tasks presented to the children were
overly simple, as the researchers were testing for attention to task rather than actual
performance on the task. Many studies also combined auditory and visual distractions,
which complicates already vague results. The previous research has included hyperactive
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students, but has not focused on students with ADHD. Despite the extensive coverage of the
subject of classroom environment in all of its forms, the effect that the classroom's visual
environment has on children with ADHD's time on task has been without adequate
theoretical consideration and empirical support. Doyle (1976) recommended that the next
step be to explore the possibilities of the independent variable being a different type of
distracting stimuli.
Therefore, the questions that this study will attempt to answer are:
1.

Will students with ADHD spend the most time on task in the least
cluttered, most organized environment?

2.

Will environment two, decorated to keep the acquisition wall clear of all
but the current presented information and leaving any other decoration to
the sides or rear, while controlling that decoration through use of negative
space, directing attention, and keeping the space clutter-free, be that
environment where students with ADHD display the highest percentage of
on-task behavior? and finally,

3.

Will students with ADHD spend the highest percentage of time off-task in
environment three, the environment with uncontrolled decoration?
Method

Participants
Subjects will be selected from regular and special education classrooms in a small,
southern, rural elementary school (grades 2-4) via a convenience sample. Students with the
diagnosis of ADHD will be paired, based upon grade and ability level, with students without
an ADHD diagnosis. Age, gender, and race will be specified on a demographic
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questionnaire but will not be part of the selection criteria. Participation will be completely
voluntary, and subjects will be able to withdraw at any time. Complete confidentiality will
be observed and no names will be used (including the name of the school and school district.)
Written approval will be obtained from the parents and the school will be contacted in
writing (see Appendix A).
Design
For the purposes of this study, classroom environment is operationally defined as the
wall decoration of the individual classroom. A quasi-experimental research design using
three classroom environments will be used.
Procedure
Grouping
Participants will be placed randomly into a group. Groups will be made from the
pairs of students with and without ADHD so that there are even numbers of each in each
group. Each individual student will be given a learning task in each environment (i.e. all
participants will be exposed to all three environments and all three tasks).
Rotation
The groups will be divided such that each group is exposed to each environment in a
different order. See chart (below) for a more clear explanation of group division and
treatment. Group A will go through the environments in order: one first, then two, then
three. Group B will start in environment two, then three, then one. Group C will begin in
environment three and will then visit environment one, then lastly environment two.
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Environment One

Environment Two

Environment Three

Group A

1st

2nd

3rd

Group B

3rd

1st

2nd

Group C

2nd

3rd

1st

This division is necessary to control for the changes that repeating a similar learning
task may have in the students' willingness to continue doing the work. By having the
students alternate their rotation through the environments, we can attempt to rule out a better
time on task in any one environment due to having practice with the task in the previous
environment or boredom with the task due to constant repetition.

Description ofthe Classroom Environments
The classroom environments consist of movable walls, decorated to represent a
classroom environment. In this way, one room can pragmatically be used for the research.
Environment one will have blank, white walls. One wall of environment one will have a
blank chalk board or white board.
Environment two will be decorated according to advertising principles (i.e., less is
more, rules for focusing and directing attention, use of blank space) and the rules and
suggestions gleaned from previous research. The four walls of environment two will have
very controlled decoration, with a related theme for all things hanging on the walls and the
bulletin boards will be interactive, with graphing activities that reinforce the academic task.
The blackboard on the front wall will not be blank but will not be overly crowded; it will
have only things pertaining to the lesson.
Environment three will be decorated exactly like an already existing elementary
classroom, with a random assortment of decorations, posters, and bulletin boards. The
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blackboard will be full of the typical things one sees on an elementary classroom bulletin
board (e.g., today's weather, lunch menu, line leader, teacher's helper, calendar, birthday
calendar, etc.)
Description of Task
The students will be taught and asked to perform a skill-level graphing task. In each
environment there will be six separate graphing tasks available and the materials needed for
each. There will be two that require counting supplied objects and graphing the numbers,
two pages with pictures of objects that may be counted and graphed (e.g., pictures of cars,
animals, types of crops) and two graphing tasks written in word problem format. The tasks
will stay the same within the environments, so that each student will be exposed to the same
set of 18 tasks throughout the study, but will not be exposed to them in the same order. See
Appendix B for further descriptions of the tasks and the task prompts given to the students.
Instruction and Observation
As previously stated, earlier research has focused on attention to task, and previous
research suggested that exposing students to a learning task would be the next logical step.
In this study, participants will be taught a skill-level graphing task. The utmost will be done
to keep the teachers the same in each environment, but the researcher is aware that this may
not always be possible dµe to scheduling conflicts.
Participants will be asked to sit outside of the classroom and wait while the video
camera is turned on. Then the teacher will invite the participant in and the teacher will
introduce themselves. After having a brief conversation to establish rapport and the
participant's willingness to help, the teacher will begin teaching the learning task, one on one
and sitting next to the participant. The teachers will be trained to give exact directions as
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they perform the task (demonstration), then the participant and teacher complete one together
(guided practice), then the participant will complete one on their own, in front of the teacher
(independent practice with correction). The participant will be given the opportunity to ask
questions for clarification. The total instruction time will not last longer than 10 minutes.
The teacher will then exit the environment, leaving the participant in the environment
with the three remaining graphing tasks out and available on the table. The teacher will not
give any indication as to what the student is expected to do during his/her absence, but will
indicate that there are three more tasks like the ones that were just completed on the table. If
the students ask what they are supposed to do or ask questions about the remaining tasks, the
questions will be answered as clearly as possible without directly saying "work on these
while I am gone." Participants will then be left alone in the environment for five minutes,
with the video camera running. The participants will not necessarily be aware of the fact that
they were being recorded, although some might notice the camera. The participant's time on
the learning task will be evaluated in 30 second increments. The participants will be
observed by video camera as it is more pragmatic than two-way mirrors. The tapes will be
erased when data has been gathered. Data will be collected using whole interval recording,
in order to obtain the most conservative estimate possible, using the data recording sheet (see
Appendix C).

Results
Participants
Although 12 students were initially asked to participate and parental permission
gained for eight, the final number of participants was six. The participants were selected
from regular and special education classrooms in a small, southern, rural elementary school
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(grades 2-5) via a convenience sample. Participants with a diagnosis of ADHD were paired
as closely as possible with a student without an ADHD diagnosis and with a similar ability
level. Age, gender, and race were matched as closely as possible and did not play a part in
selection criterion. As it was a convenience sample, and strictly voluntary, pair matching of
the students with and without an ADHD diagnosis was difficult and not ultimately possible.
Subjects were able to withdraw at any time. Complete confidentiality was maintained and no
names have been used (including the name of the school and school district.) Written
approval was obtained from the parents and the school was contacted in writing (see
Appendix A).
Procedure
Grouping
Participants were randomly placed into a pair. Pairs were made up of one student
with and one student without ADHD. Each student was given a similar graphing task in each
environment (i.e. all participants were exposed to all three environments and tasks).
Rotation
Each pair of students was exposed to each environment in a different order. See chart
(below) for a clearer explanation of group division and treatment. Pair one went through the
environments in order: one first, then two, then three. Pair two started in environment two,
then three, then one. Pair three began in environment-three and then visited environment
one, then lastly environment two.
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Environment One

Environment Two

Environment Three

Pair 1

l st

2nd

3rd

Pair 2

3ro

1st

2nd

Pair 3

2n<1

3rd

1st

This division was necessary to control for the changes that repeating a similar
learning task may have in the participants' willingness to continue doing the work. By
having the participants alternate their rotation through the environments, an attempt was
made to rule out a better time on task in any one environment due to having practice with the
task in the previous environment or boredom with the task due to constant repetition.

Description ofthe Classroom Environments
The learning environments were adapted from existing classrooms, decorated to
represent a classroom environment, rather than using movable, pre-decorated walls. This
was a slight change from the design. Changes are briefly covered below. For practicality,
each classroom was chosen to serve as the environment based upon how closely it fit the
original design.
Environment one was not entirely white or blank as designed; getting it to that state at
the beginning and restoring it to its original state at the end of each day's research was not
pragmatically possible. The front, or acquisition, wall of environment one was a gray dry
erase board with a bulletin board on one end. All of the teacher's decorations and signs
except the fire escape route were removed from this wall and put away. The board was
erased and wiped clean. There was little decoration on the remaining walls in the
environment.
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In Environment two, the acquisition wall had only the fire escape route left from what
the teacher usually had posted. Large posters of different types of graphs were added. Also
added were two interactive graphing tasks in a pocket chart.
The classroom used for environment three needed the least adaptation to fit the
original design. Posters were added to the blank spaces on all three walls without cabinets,
especially the acquisition wall, and the teacher's lava lamp was turned on. There were also a
few things already dangling from the ceiling. The bulletin boards and dray erase boards had
announcements of all types, a calendar, the cafeteria menu for the month, lists of rules,
motivational posters, and the like.
Data Analysis
Data was gathered through videotaping of each participant's behavior in each
environment. Video tapes were reviewed and on-task behavior was noted, using whole
interval recording in ten second intervals for a period of five minutes (see Appendix C for
data recording sheet). One participant's data was eliminated due to the fact that the
participant withdrew and did not complete the study. The operational definition for on-task
behavior was that the participant had his/her eyes on the task instructions or components or
was actively writing or moving objects for the task.
A number and percent of occurrence (on-task behavior) and non-occurrence (off-task
behavior) were tabulated in each environment by each observer for each participant. Across
participants and environments, inter-rater reliability ranged from 87%-100%, except for one
that fell at 70%, using this basic formula for obtaining inter-observer reliability:
Agreements
Agreements + Disagreements X 100 = percent of agreement
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Data by participant
An average time on-task was obtained for each participant in each environment by
adding the raw data from each observer and dividing by the number ofobservers (see
Appendix D, Figures 1-3). Participant lbl was on-task 24 out of the 30 available time
increments in environment one (80%), 26.5 of30 in environment two (88%), and O out of30
in environment three (0%). Participant 2al was on-task 29 out ofthe 30 available time
increments in environment one (97%), 5 of30 in environment two (17%), and 8.5 out of30
in environment three (28%). Participant 2bl was on-task 28.5 out ofthe 30 available time
increments in environment one (95%), 27 of30 in environment two (90%), and 1 out of30 in
environment three (3%). Participant 3al was on-task 21.5 out ofthe 30 available time
increments in environment one (72%), 0 of30 in environment two (0%), and O out of30 in
environment three (0%). Finally, participant 3bl was on-task 29 out ofthe 30 available time
increments in environment one (97%), 30 of30 in environment two (100%), and 17 out of30
in environment three (57%).

Data by Environment
An average time on-task for each room was obtained by adding the time on-task for
each participant in that room and dividing by the total number ofparticipants, without regard
to ADHD diagnosis (see Appendix E, Figure 4). The raw numbers were also broken into
ADHD/Non-ADHD groups and averaged to show how their time off-task differed (see
Figure 5). Ofthe available 30 time increments, participants were on task 26.4 times (88%)
and off task 3.6 times (12%) in environment one. In environment two, participants were on
task 17.7 out of30 times (59%) and off-task 12.3 out of30 times (41%). In environment
three, participants were on-task 5.3 out of30 times (18%) and off-task 24.7 out of30 times
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(82%).

Data by ADHD diagnosis
The results were also broken down to look more closely at the data with regards to the
participant's diagnosis ofADHD (see Appendix E, Figure 5). In environment one,
participants with ADHD were off-task 4.75 out of30 times (16%) while participants without
ADHD were off-task 2.83 out of30 times (9%). Participants with ADHD were off-task 27.5
out of30 times (93%) in environment two and the participants without ADHD were off-task
2.16 out of30 times (7%). In environment three, participants with ADHD were off-task
25.75 out of30 times (86%), as compared to their non-ADHD peers who were off-task 24
out of30 times (80%).

Discussion
After conducting the literature review and before conducting the physical research,
the hypothesis was made that the elementary participants with ADHD would spend more
time on-task (and thus less time off-task) in the least cluttered, most organized environment.
This hypothesis was based upon research that concluded that students with ADHD need
minimal outside distractions (Cruickshank, 1967; Cruickshank, 1977; Cruickshank, et al.,
1981; Doyle, et al., 1976; Pfiffner, 1996; Rief, 1993; Steinkamp, 1980) and that classrooms
for students with attention deficits should be decorated to enhance their potential to stay on
task (Cruickshank, 1977; Pfiffner, 1996). The final conclusions ofthe previous research
were that distractions are a factor in how quickly students finish a task and how well they
perform (Cruickshank, 1977; Doyle, et al.,1976), which lends validity to this study.
Participants ofall types, on average, were on-task far more often in environment one
than any other environment. They were on-task slightly more often than they were off-task
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in environment two. Participants were off-task far more often in environment three. These
results suggest that Cruickshank (1977) was the most accurate in his recommendations for
students with brain-injury and hyperactivity-that the environment should be entirely free of
stimuli, including any and all wall decoration.
When taking a diagnosis of ADHD into consideration, participants with ADHD were,
on average, on-task far more often in environment one than any other environment.
Environment one was most like the stimulus-free environment envisioned by Cruickshank
(1977) and his colleagues Bentzen, Ratzenburg, and Tannhauser (1981). This environment
produced the most time on-task for the ADHD participants. Participants with ADHD were,
surprisingly, off-task slightly more often in environment two than in environment three. It
was hypothesized that participants with ADHD would have the lowest percentage of time
off-task in the least cluttered, most organized environment, the one decorated according to
the suggestions for organizing environment gleaned from the research (Bachrach-Perri, 1989;
Cochrane, 2003; Creekmore, 1987; Flannery, 2005; Haynes, et al.,1992; Irwin & Bushnell,
1976; Novelli, 1990; Rittner-Heir, 2004a). While the difference between environment two
and environment three in participants with ADHD's time on-task was not great, it was quite a
surprise that the participants with ADHD had the lowest percentage of time on-task in the
environment two, which was hypothesized to result in the highest percentage of time on-task.
The hypothesis was correct in that participants with ADHD spent a large percentage of their
time off-task in environment three.
It is interesting to note that the ADHD participant's non-ADHD peers were on-task
more often in environment two than any other environment, which supports the hypothesis.
These non-ADHD participants had a slightly lower percentage of time on-task in
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environment one. Participants without an ADHD diagnosis were only slightly less off-task
than their ADHD peers in environment three, as hypothesized.
Therefore, the hypothesis was partially correct; all participants spent much of their
time off-task in environment three. The non-ADHD participants were on-task much more
often in environment two than environment three and slightly more on-task in environment
two than in environment one. However, the hypothesis was that participants with a diagnosis
of ADHD would be on-task more often in environment two than any other environment
while in actuality they were on-task more often in environment one, which supports
Cruickshank's (1967) ideas.
It is firmly believed that this research remains quite important, as elementary teachers
have very little research base to use to plan the decoration of their classrooms. The previous
studies did comment on bulletin board placement (Pfiffner, 1996; Stevens, 1997) but
otherwise no studies were found that give elementary teachers guidance on any other types of
decoration, such as posters, signs, and interactive displays, especially as to how they affect
time on-task for students with ADHD. Most of the studies found did not use visual
distractions that are common in an elementary classroom; they studied flashing pictures in
the periphery (Doyle, et al., 1976) or placed distracting objects encased in plastic around the
room for one treatment or freely available in another (Steinkamp, 1980), neither of which are
typical to the elementary classroom.
What could this mean for elementary educators? Close attention should be paid by
elementary educators to what they choose to put on their walls, for all of their students. Both
types of students did poorly in environment three; elementary educators should avoid over
decoration and be sure to use negative space and eliminate unnecessary visual distractions. It
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also appears that careful consideration should be given to decorating with the bare minimum
on the acquisition wall; although it is most likely that this would be met with much resistance
in the majority ofelementary classrooms. Teachers should consider the stimulus-free
environment recommended by Cruickshank (1967). At the very least, teachers should work
to keep their environment organized by keeping the acquisition wall clear ofall but the
current presented information and leaving decoration to the sides or rear (Creekmore, 1987),
and by controlling decoration through use ofnegative space, directing attention, frequent
changes to update displays, and keeping spaces clutter-free (Bachrach-Perri, 1989; Cochrane,
2003; Creekmore, 1987; Flannery, 2005; Haynes, et al., 1992; Irwin & Bushnell, 1976;
Novelli, 1990; Rittner-Heir, 2004a).
Limitations
All research has limitations, and in the case ofthis study, the most noteworthy is the
size ofthe group used in the study. Due to the low number ofparticipants the data is difficult
to generalize, as essentially there was only one student's data obtained for each group. The
other major confounding variable is that ofteacher behavior, including consistency, building
rapport, and making comments to the students.
An important confounding variable has to do with the teachers in each environment.
As a control measure, the study was designed so that there was one teacher in each
environment and that teacher stayed in that environment; each student was to work with three
different teachers as they moved through the environments. While this was the case on the
first day, due to circumstances beyond the researcher's control, it was not possible to
maintain for the remainder ofthe study. One teacher built a lot of rapport with the students
who were participating one day, as they were waiting to begin. Circumstances had arisen
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that made it impossible to begin immediately. By the time the research began, the students
who were participating that day were very excited to work for that teacher. This may have
resulted in a higher percentage of time-on-task for those two students than they would have
had otherwise.
Variations in the words teachers used when they taught the task may also have had a
confounding effect on the results. Teachers were carefully trained and were given explicit
written directions; however, the lessons were not presented in the same way every time to
every student, as would have been ideal. Some of the teachers also made comments during
the changing of rooms about being bored or tired of doing the same thing, which could have
suggested to the participants that they should be bored and not be on-task, resulting on a
lower percentage of time on-task than they might have had.
Future Research
As the low number of participants was the biggest limiting factor, this study could be
continued in the current format, in order to gather data from more participants and to be able
to generalize the data. If there are enough participants, and analysis of variance could be
conducted to determine how significant a difference exists in the time on-task of students
with ADHD between environments. However, the researcher believes that this study would
be more easily carried out in its original design, using movable walls that are pre-decorated.
This would eliminate many of the confounding variables, such as the researcher's inability to
remove all decoration from environment one and the familiarity of the participants with the
rooms because the rooms were their former classrooms. Great care should also be taken to
eliminate any down time during their participation in the study where the teacher would feel
it necessary to entertain the participants. If there is down time, a separate person should be
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responsible for providing the participants with something to do and that person should be the
same for all participants. Participants should, however, be given down time, especially to
play outside when possible, between the end of the school day and the beginning of the
research so that they can begin the study refreshed rather than run-down from the day.
The next step for continuing this needed research, besides using more participants and
carrying out the research according to the original design, would be to concentrate on just
two environments rather than three to eliminate some of the confounding variables.
Environment two would be redesigned to blend environments two and three. This keeps
Cruickshank's basic idea of the non-stimulating classroom, without the separate carrels, and
compares it to an average elementary classroom. If the students with ADHD spend a
significant percentage of time on task in the non-stimulating classroom, more consideration
would need to be given to using this design for classroom decoration. While this research
was attempting to answer the question of increasing the time on task of elementary students
with ADHD, another study could be designed to concentrate on the wall decoration for all
elementary students and their time on-task. This study using two environments would leave
environment three as it was designed here and blend environments one and two. It remains
important to note that all students performed poorly in environment three, and future research
would help to identify just how significant a difference a cluttered environment makes on a
student's time on-task.
Reducing the environments to two would also help to keep the design more pragmatic
and reduce the amount of time needed per student, which might help participation. It would
also lower the number of repetitions of the same type of task, which may lead to boredom.
Another possibility for controlling boredom might be to break up the research over two days
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for each participant; i.e. testing all of the participants in environment one on day one, then all
of the participants in environment two on day two. This way the participants would only
work for fifteen minutes a day rather than half an hour. When discussing limiting the
number of environments to two, it should be considered that relevant data was gathered from
all three environments; it may be necessary to keep three environments to cover all possible
classroom decoration designs and give teachers the most data possible regarding those
scenarios.
The tasks could be made simpler (e.g., designing a learning task that has fewer steps
than graphing), while keeping the task one that would be easy to make small changes to keep
it essentially the same type of task in all environments. Simple origami designs were
considered instead of the graphing task at one point when designing this research and should
be reconsidered in the future. Care should also be taken by future researchers to ensure that
students are not given any idea that they should be bored with the tasks.
When conducting this research in the future, it would also be interesting to note the
task performance of all of the students in each environment (but especially that of the
students with ADHD). Possible ways to gather this data would be to simply count the
number of the remaining tasks that the student completed during their time alone in the room,
or to devise a rating scale for how well the tasks were completed. This was not done in this
research as the amount of time on-task was considered the most important dependent variable
and not task performance or the number of tasks completed. Adding a task performance
component to this research would extend the data and its ramifications. Many of the
previous studies (Cruickshank, 1967; Doyle, et al., 1976; Steinkamp, 1980; Shalev & Tsal,
2003) not only studied the amount of time on-task but also the performance on the task, and
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got conflicting results. Studying task performance would also bring in the need to carefully
pair match the students based upon ability in whatever skill area the task is using (in this
case, math ability). The addition of the task performance piece to this study would build
upon their research.
Another possibility for continuing this research would be to evaluate the long term
effects on students of cluttered or non-stimulating environments. Over time, do students
grow accustomed to the wall decoration (or lack thereof) and reach a plateau effect in their
time on task? Or do these results continue over time? In a long-term study, the effectiveness
of these environments could be evaluated to see if they increase student learning overall, and
not just time on task. Additionally, in a long-term study, data could be gathered by creating a
rating scale for exiting classrooms and doing a survey of various elementary school
classrooms, to see which type of room (non-stimulating, controlled and organized, or
cluttered) is the most common in today's schools.
Building on this research is vitally necessary to add to the body of knowledge on this
topic. While it appeared that Cruickshank's non-stimulating classroom might be closer to the
ideal environment for students with ADHD, today's elementary teachers will be difficult to
convince. Future research may provide elementary teachers, especially those with students
with ADHD on their class roll, a basis for making decisions regarding the decoration in their
classroom that would help all of their students to spend more time on-task and thus have a
better chance at performing well in school.
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Appendix A
Letters of Permission
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School Letter of Permission
April 27, 2006
Dear,
SUBJECT: GRADUATE RESEARCH
I am writing to request the opportunity to conduct my special education graduate thesis research at your
Elementary School.
I am interested in the way the amount of visual distraction in a classroom affects the time on task of
elementary students diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). I would like to
conduct a small study with 20 students, grades 2-4. Ideally, students with and without an ADHD
di agnosis will be paired by age & grade level. This is a convenience sample, however, so I will be happy
to work with whatever students are willing.
I would need to be able to set up three four wall learning centers that are large enough for a teacher and a
student to sit comfortably. The ideal situation would be three classrooms, but I understand that is most
likely not possible. An end of the library or cafeteria, using partitions, would work well. I could also use
one room and two or three partitions. If you have partitions that I could use, that would also be ideal.
However, if you do not I will procure those on my own. A teacher at the Elementary School has said
that he would not mind me using his room, if that could be scheduled and arranged. I'd like to get
started as soon as possible, and hopefully complete my research before the end of the 05-06 school year.
If I can have three learning centers at a time running (I have fellow undergraduate and graduate students
helping me), and if I can work for 2-3 hours a day, I will be finished in 3-4 days (assuming 20 students).
If it is not possible for me to begin or complete my research by the end of this school year, would it be
possible to conduct it in September next school year?
I look forward to hearing from you and to working with your students at the Elementary school.
Please find enclosed a short further description of methods and a copy of the permission form that
parents/ guardians would be asked to sign.
If you have questions, please call. Please contact me via phone, email, or letter to discuss possibilities.
Thank you for your time and consideration.
Sincerely,

Kate E. S. Harris
Longwood University
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Parent Letter of Permission
Parental Consent for Child Participation in Educational Research

I, ___________, parent/ legal guardian of ___ ___ ___ __
give my permission for my child to participate in an educational study conducted by Kate E.
S. Harris of Longwood University for a graduate thesis. I have been given the opportunity to
ask questions before signing and am aware that I may ask any other questions that arise later.
I understand that my child's demographic and educational information will be kept
confidential and my child's participation in the study will remain anonymous. I understand
that while no harm is foreseen to come to my child that I may remove my child from the
study at any time. I understand that any video recordings used to gather data will be
destroyed after data is gathered and that any educational information that is used for data
analysis will not be linked to my child's name. I understand that anything that links my child
to the study by name will be destroyed once the research is completed. I understand that I
may ask for the results of the study when they are published by contacting the researcher, and
have been given her contact information. I understand that my child's participation in this
study is extra-curricular and does not affect their grades in school.

Signed ____________________ Date _____ __
(Parent/ Legal Guardian)
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AppendixB
Graphing Task Descriptions and Prompts
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Environment One
Graphing Task Prompts

la (Word Problem)
Farmer Bill planted 2 rows ofcarrots, 3 rows ofcom, 4 rows ofpotatoes, and 1 row ofapple
trees. Graph the number ofrows ofcrops Farmer Bill planted. Tell which crop he grew the
most of.
lb (Word Problem)
The store parking lot had 3 red cars, 2 blue cars, 5 green cars, and 4 yellow cars. Graph the
number ofcars in the parking lot. Tell which color car was most common.
le (Drawing)
Forest Animals- Students are presented with a page with drawings ofthe following:
Three owls, four raccoons, two bears, and five squirrels
The written prompt below the drawing is as follows:
Count and graph the number of animals in the forest. Tell which type ofanimal was most
common.
1 d (Drawing)
Toy Store- Students are presented with a page with drawings ofthe following:
Four teddy bears, three tricycles, three wagons, and five balls
The written prompt below the drawing is as follows:
Count and graph the number oftoys in the toy store. Tell which type oftoy was most
common.
le (Objects)
Bears- Students are presented with a zip-top bag with colored three-dimensional bears, as
follows:
Four blue, two red, three yellow, and three green
The written prompt presented below the bag is as follows:
Count and graph the number ofbears in the bag. Tell which color ofbear was most common.
lf (Objects)
Blocks- Students are presented with a zip-top bag with colored cubes, as follows:
Five r� four blue, three yellow, and four green
The written prompt presented below the bag is as follows:
Count and graph the number ofblocks in the bag. Tell which color block was most common.
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Environment Two
Graphing Task Prompts

2a (Word Problem)
The pet store had 3 dogs, 2 birds, 4 cats, and 2 rabbits. Graph the number of pets in the store.
Tell which type of pet was most common.
2b (Word Problem)
There were 3 green dinosaurs, 2 yellow dinosaurs, 4 blue dinosaurs, and 3 red dinosaurs at
the museum. Graph the number of dinosaurs in the museum. Tell which color dinosaur was
most common.
2c (Drawing)
Produce- Students are presented with a page with drawings of the following:
Three carrots, four ears of com, two potatoes, and three apples
The written prompt below the drawing is as follows:
Count and graph the number of crops in the field. Tell which type of crop was most
common.
2d (Drawing)
Cars- Students are presented with a page with drawings of the following:
Two red, three blue, four green, and five yellow
The written prompt below the drawing is as follows:
Count and graph the number of cars in the parking lot. Tell which type of car was most
common.
2e (Objects)
Colored Disks- Students are presented with a zip-top bag with colored disks, as follows:
Four red, three blue, three green, and five yellow
The written prompt presented below the bag is as follows:
Count and graph the number of colored disks in the bag. Tell which color disk was most
common.
2f (Objects)
Farm Animals- Students are presented with a zip-top bag with colored three-dimensional
farm animals, as follows:
Three horses, four cows, two pigs, and three sheep
The written prompt presented below the bag is as follows:
Count and graph the number of animals in the bag. Tell which type of animal was most
common.
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Environment Three
Graphing Task Prompts

3a (Word Problem)
There were 4 owls, 5 raccoons, 3 bears, and 4 squirrels in the forest. Graph the number of
animals in the forest. Tell which type ofanimal was most common.
3b (Word Problem)
The toy store had 3 teddy bears, 2 tricycles, 4 wagons, and 2 balls. Graph the number oftoys
in the toy store. Tell which type oftoy was most common.
3c (Drawing)
Pet Store- Students are presented with a page with drawings ofthe following:
Two dogs, three birds, three cats, and four rabbits
The written prompt below the drawing is as follows:
Count and graph the number ofpets in the store. Tell which type ofpet was most common.
3d (Drawing)
Dinosaurs- Students are presented with a page with drawings ofthe following:
Five red, three blue, four green, and three yellow
The written prompt below the drawing is as follows:
Count and graph the number ofdinosaurs in the museum. Tell which color dinosaur was
most common.
3e (Objects)
Produce- Students are presented with a stack ofcanned vegetables; actual labels are covered
with labels made from the same pictures as those used in the drawing task, as follows:
Two cans with a carrot, three cans with an ear ofcom, one can with a potato, and two cans
with an apple.
The written prompt presented below the stack ofcans is as follows:
Count and graph the number ofcans ofeach crop. Tell which type ofcrop was most
common.
3f (Objects)
Toy cars- Students are presented with a zip-top bag with colored three-dimensional cars, as
follows:
Four red, three blue, two green, and three yellow
The written prompt presented below the bag is as follows:
Count and graph the number ofcars in the bag. Tell which type ofcar was most common.
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Appendix C
Data Recording Sheet
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Data Recording Sheet
Behavior: On task (eyes on the task instructions or components or is actively writing or moving objects for the task)
Participant _______

Date________

Observer _____

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
Environment: 1

(blank walls)

Time Start: _____

10"

Length ofintervals in Seconds
30"
20"

40"

Time End ____

50"

6 0"

I'

2'
3'
4'

5'

Environment: 2

(controlled decoration)
10"

Time Start: _____
Length of Intervals in Seconds
30"
20"

40"

Time End ____

50"

60"

l'
2'

3'
4'

5'

Environment: 3

(over-decorated)
10"

l'

2'
3'

4'

5'

Time Start: _____
Length ofintervals in Seconds
30"
20"

40"

Time End ____

50"

60"
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AppendixD
Data by Participant
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Figure 1
EnvifocmmenfOne: by Participant
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Figure 2
Environment Two: by Participant
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Figure 3
Environment Three: by Participant
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Appendix E
Data by Environment
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Figure 4
Average by Environment
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Figure 5
Time Off-Task:
ADHD vs. Non-ADHD by Room
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